ABSTRACT PURPOSE Offi ce-based treatment of opioid addiction with a combination of buprenorphine and naloxone was approved in 2002. Effi cacy of this treatment in nonresearch clinical settings has not been studied. We examined the effi cacy and practicality of buprenorphine-naloxone treatment in primary care settings.
INTRODUCTION

I
n October 2002 the US Food and Drug Administration approved buprenorphine (a unique μ-receptor partial agonist) for the treatment of opioid dependence. 1 To minimize the potential for abuse and diversion, buprenorphine is often compounded with a small quantity of naloxone. Until June 2005, federal regulations limited the number of concurrent patients to 30 who could be treated with buprenorphine-naloxone at any single institution. Presently, each prescribing physician is allowed to treat 100 patients. Physicians are required to undergo a special 8-hour training in buprenorphine-naloxone therapy or to be a certifi ed addiction specialist to prescribe this medication in an outpatient offi ce.
Opiate-agonist pharmacotherapy has been shown to decrease illicit opiate use. 2 A randomized controlled trial established the safety and effi cacy of a sublingual buprenorphine-naloxone preparation in the treatment of opiate addiction. 3 Patients in that study were seen on a weekly basis with medication administered from an on-site pharmacy. Take-home doses were dispensed for weekends and holidays. All patients received individual counseling from an on-site counselor and were encouraged to receive behavioral treatment services apart from the study. A systematic review of randomized
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controlled trials found that buprenorphine was superior to placebo, but not to methadone. 4 Few studies have documented the outcomes of buprenorphine-naloxone treatment outside such resource-rich research settings. We examined the experience of 2 offi ce-based practices in providing induction, stabilization, and maintenance doses of buprenorphine-naloxone. Patients received their care in 2 primary care clinics serving low-and middle-income urban neighborhoods: a hospital-based primary care center, and a neighborhood health center.
METHODS
Treatment Protocols
The treating physicians were general internists in busy urban practices devoted to primary care. Patient visits occurred during normal primary care sessions. One physician was a certifi ed addiction specialist; the other 2 received 8 hours of training in buprenorphine-naloxone treatment as required by law.
At both sites, patients were either self-referred or referred by practitioners in affi liated practices. In both cases, no special outreach efforts were required; awareness of the availability of buprenorphine-naloxone treatment spread quickly by word of mouth among colleagues and community members, resulting in demand for treatment that exceeded the legal limit of 30 patients per site.
All patients were strongly encouraged (but not required) to attend meetings of Alcoholics Anonymous (AA) or Narcotics Anonymous (NA). Both sites used buprenorphine-naloxone to treat all patients (hereafter referred to as buprenorphine.)
The treatment protocols at the 2 sites differed slightly because of resource constraints. The hospitalbased primary care center had access to a pharmacy but did not have an on-site addictions counselor. Conversely, the neighborhood health center had a counselor, but not a pharmacy, at the site.
At the hospital-based primary care center, patients were seen by a physician for an initial evaluation, and then scheduled for visits on 3 consecutive days for the induction of buprenorphine therapy. Patients were instructed to abstain from opiate use for 24 hours before the fi rst induction visit with the expectation that they would be in mild withdrawal. At that induction visit, doses of buprenorphine obtained from the on-site pharmacy were administered over 4 hours in 2 divided doses (maximum dose 8 mg.) On day 2, the effi cacy of the fi rst day's dosing was evaluated, and a dose of up to 24 mg of buprenorphine was administered sublingually. On day 3, patients received a stabilization dosage of buprenorphine, ranging from 8 to 24 mg a day.
At that time patients received a prescription for 1 to 2 weeks of buprenorphine, and they were asked to return in 1 to 2 weeks for further evaluation. All patients were asked to visit an outpatient addiction center at a separate location for intake and group therapy. Patients were seen monthly after stabilization.
At the neighborhood health center, patients were seen by 1 of 2 physicians. Patients were also evaluated by an on-site addictions counselor. On day 1 patients were given a prescription for buprenorphine, which they were instructed to self-administer when they were in active withdrawal. They were subsequently reevaluated on days 3, 7, 14, and 21. After achieving a stabilization dosage, they were seen during monthly follow-up visits. Patients generally received stabilization dosages ranging from 8 to 24 mg a day. All patients were advised to attend AA or NA meetings and were referred for community mental health evaluation.
Analytic Methods
Consecutive patients receiving buprenorphine therapy at either of the 2 sites were enrolled in the study. Four patients who initially sought buprenorphine treatment at the neighborhood health center site but failed to return for a second visit were excluded from analysis.
Chart data was abstracted by 2 authors (M.T. and C.M.) using a data form developed by the treating clinicians involved in the study (I.L.M. and M.E.).
Our primary outcome variable was sobriety at 6 months. Sobriety was determined from the global assessment of the treating physician. In all cases, the physician questioned the patient on each visit about possible substance use and performed a brief physical examination. In addition, the physician ascertained attendance at AA or NA meetings and counseling sessions, and reviewed adherence to buprenorphine dosing. At the hospital-based clinic, intermittent urine drug tests were obtained to confi rm sobriety during the fi rst several months of the study. Subsequently, urine drug tests were obtained at every patient visit. At the neighborhood health center, urine drug tests were obtained at every visit throughout the study. Patients with a single positive drug test or other evidence of brief relapse were not automatically dismissed from the treatment programs. In such cases, motivated patients were sometimes offered intensifi ed counseling and/or adjustment of buprenorphine dosage. Repeated or prolonged relapse resulted in dismissal.
In one case a patient moved away after 4 months of treatment for reasons clearly unrelated to drug relapse (being called up for military service in Iraq). In that case, sobriety was determined by global clinical assess-ment at the last follow-up visit. All other patients who were dismissed or lost to follow-up were assumed to have relapsed in their substance abuse.
Demographic variables obtained from patients' charts included age, sex, and race. We assessed 2 surrogate measures of socioeconomic status (SES): (1) poverty rate within the census tract where the patient resides, and (2) type of health insurance. Data on census tract poverty rate was obtained from the Census Bureau through the Federal Financial Institutions Examination Council's Geocoding System. 5 We initially classifi ed health insurance as (1) private insurance, (2) self-pay, or (3) Free Care Pool/Medicaid. In Massachusetts, where the study was conducted, Free Care Pool refers to a specifi c insurance-like reimbursement mechanism for low-income patients. Interpretation of the insurance variable is complex, since type of insurance predicts both the patient's out-of-pocket costs for buprenorphine treatment and the patient's SES. To examine the effects of SES (rather than reimbursement-related issues per se), we also analyzed insurance status dichotomously, as private insurance vs self-pay/Medicaid/Free Care Pool, based on the assumption that private insurance correlates with higher SES.
Clinical variables included the patients' principle drugs of abuse (heroin, illicit methadone, or oxycodone/Oxycontin) and hepatitis C serologic status. Treatment-related variables included site of care (hospital-based primary care clinic vs neighborhood health center), duration of treatment in days, dosage of buprenorphine, and attendance at meetings sponsored by AA or NA.
We also obtained qualitative data on staff reactions to participation in buprenorphine treatment programs. The physicians queried nursing personnel and receptionists regarding (1) disruptive behaviors by patients in the waiting rooms or the clinic environs, and (2) staff willingness to continue treating such patients in the future.
Data were analyzed using SAS-PC. 6 Mean values of all variables were computed in both sober and nonsober patients. Univariate correlation coeffi cients between each independent variable and sobriety were assessed, and χ 2 tests for signifi cance were computed. Multiple logistic regression was then performed, with variables entered into the model only if the variable's univariate correlation with sobriety was statistically signifi cant at the P <.10 level. Separate models were used to assess insurance status (as described above) coded as a 3-level variable and dichotomously.
The study was approved by the institutional review boards at the Cambridge Health Alliance and the Massachusetts General Hospital.
RESULTS
Ninety-nine patients were studied, 45 from the hospital-based primary care center and 54 from the neighborhood health center. Demographic characteristics are displayed in Table 1 . Sixty-four percent of patients were male; 94% were non-Hispanic whites, 2% were Hispanic, and 3% were nonHispanic African Americans. The median age was 29 years; no patient was younger than 20 years, and only 10% were older than 49 years. One quarter of patients were seropositive for hepatitis C. Twentyseven percent of patients had private insurance. Forty-fi ve percent of patients lived in neighborhoods where the poverty rate was 10% or less, 37% lived in neighborhoods with poverty rates of 10% to 20%, and 18% lived in neighborhoods with poverty rates of greater than 20%. Forty-seven percent of patients regularly attended meetings of AA or NA.
Overall, 54% of patients were sober at 6 months: 51% of those treated at the neighborhood health center and 58% of those treated at the hospital-based primary care clinic. On univariate analysis ( Table 2 ) the following factors predicted sobriety: private insurance coverage (P <.05), older age (P <.05), and longer duration of treatment (P <.001). Attendance at meetings of AA or NA showed a trend (P = .09) toward positive correlation with sobriety. Self-pay patients were less likely than those with some form of third-party reimbursement (public or private) to maintain sobriety (P <.03). There was no signifi cant correlation between sobriety and site of care, neighborhood poverty level, sex, hepatitis C seropositivity, drug of abuse, or dosage of buprenorphine.
In multivariate models containing all variables found (in univariate analyses) to be signifi cant at the P <.10 level, only duration of treatment remained a signifi cant predictor of sobriety (P = <.001), although confi dence intervals were large. Because duration of treatment was highly correlated with sobriety (and may be a surrogate measure of sobriety rather than a Non-Hispanic white, % 94
Seropositive for hepatitis C, % 25
Average time in treatment, days 105
Privately insured, % 27
Mean stabilization dose of buprenorphine, mg 15
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predictor of it), we repeated the multivariate analysis with duration of treatment excluded and the insurance variable coded dichotomously. In this analysis, private insurance was the only signifi cant predictor of sobriety (P = .03) with a trend toward higher sobriety in patients who attended meetings of AA or NA (P = .07) and were older (P = .07).
Adverse Events
One sober patient with no history of heart disease died suddenly of previously undiagnosed cardiomyopathy. No drugs were found in his blood or urine. Interviews with staff found no instances of disruptive behaviors among patients undergoing buprenorphine treatment. All staff felt comfortable continuing to work in settings where buprenorphine treatment was administered.
DISCUSSION
Our fi ndings suggest that opioid-addicted patients can be treated safely in nonresearch, primary care settings with limited on-site resources. The success rates we obtained are similar to those reported from more specialized treatment centers using methadone or LAAM (L-alpha-acetylmethadol) (between 50% and 60%). 7, 8 A few reports have documented good retention rates with buprenorphine. 9, 10 In contrast, our study used sobriety at 6 months rather than mere retention as the outcome measure. Other studies have found low rates of success with short-term detoxifi cation and nonpharmacotherapeutic treatments (5%-20%) and with naltrexone-alone maintenance treatment (10%-20%). 11 The strength of this study is its enrollment of unselected patients in typical urban practice settings. A weakness is the relatively small number of patients enrolled (a consequence of federal regulations limiting the number of patients who could be treated at each center), which limits the power of our study to assess predictors of successful treatment. Additionally, ascertainment of sobriety may be problematic in some cases. At the outset of the study, the determination of relapse at one clinic site was based on clinical grounds with only periodic drug testing. Only a few patients were enrolled before routine drug testing was implemented, however, and the proportion judged sober did not change after this revision in protocol. At both sites, urine samples were obtained unwitnessed, and clinician assessment of sobriety is subject to error. Meeting the reference standard of frequent, unscheduled, fully-observed drug testing is impractical in the community setting, however, and judgment of sobriety and social functioning by experienced clinicians combining drug screening and interviews is likely to be reasonably reliable.
The 2 settings included in the study used slightly different treatment protocols because of limitations in on-site resources (no pharmacy at the neighborhood health center and no addictions counselor at the hospital-based primary care center.) Clinicians in most nonresearch settings are likely to face similar limitations. Hence, we believe that our fi ndings are relevant to the real-world practice of addictions treatment.
The single adverse patient event-an unexpected cardiac death-was severe. Because of our small sample size and the absence of an untreated control group, we cannot assess whether buprenorphine treatment caused this death. The baseline risk of death is probably high among narcotic addicts. 12, 13 Nonetheless, continued, careful postmarketing surveillance of buprenorphine (and all other new medications) is clearly warranted.
Somewhat surprisingly, we saw no disruptive behaviors among patients receiving buprenorphine therapy. Although both physicians and their staffs are willing to continue treating addicted patients at their practice site, several aspects of caring for these patients were challenging. Both clinics received a high volume of calls from prospective patients inquiring about the possibility of treatment, presumably due to the dearth of physicians offering buprenorphine treatment. The multiple visits required during the induction phase of treatment resulted in scheduling problems, particularly at the hospital-based clinic, where patients were observed on-site for 4 hours after the induction dose of buprenorphine was administered.
Having private insurance correlated with sobriety, whereas residence in a neighborhood with high poverty rates did not. We interpret these somewhat contradictory results as suggesting that employment (which probably correlates highly with private insurance) is a favorable prognostic factor for narcotic addicts, regardless of whether they live in a high-poverty neighborhood. Attending AA or NA meetings and older age were also factors that showed a trend toward predicting treatment success. These results support our clinical impression that group treatment is an important adjunct to recovery.
Our study indicates that opioid-dependent patients can be successfully treated in nonspecialized, primary care settings with limited resources. Our fi ndings lend support to recent effort to loosen regulations 14 and allow greater numbers of patients access to buprenorphine treatment in nonspecialized settings. 15 We hope that our fi ndings will encourage other primary care physicians to consider providing this effi cacious form of care.
